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[0001] Thepresent.nvent.onre.a^ 

itors of matrix metalloproteinases or the production oT tumor necrosis i 

tissue ulceration, 

eap»a% hum,™, and ,. .he P-^S^SSl, and «=h » — y 
(0003) Tdara are . numbe, 1 "W^^SJSSTS- e Minas. s.r.md^n add ddlldganase, « 
tewed mdtpfttPtM-d. "^rSSSli iaplicated in mad, prAdtogWdomaM 

S11). 

Summary of the invention 

[0005] The present invention relates to a compound of the formula 
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or the pharmaceutical^ acceptable salts thereof, wherein 



n is an intergerfrom 1 to 6; independently selected from the group 

X is hydroxy ■ £^ (C 6 -C 10 )ary,pipe ri dy., (C 2 -C 9 )heteroary,- 

consistmg ^ydrogen C, cl-C 9 heWKC^^alkylpiperidyl, (C^^acylpiperidyl 

pipendyl, (Ce-C^aryKCVCeJa kylpipenoyi jv 2 9) > : c J heteroary , (Cl -C 6 )alkyl, (C 6 -C 10 )aryl 
(C 6 -C 10 )aryl. (C^heteroaryl. ^f^^f^^ (C 3 -C 6 cydoalkyKC.-C^alkyl, R* 

{C 2 -C 6 )alkyl, (C r o 5 )aiKynunn 6/ j« ... / r .c^alkvlsulfinyl (Cfi-C 10 )arylsulfinyl, (C^Ce) 
nyl, (C 1 -C 6 )acy,amino, (C,-C 6 )akylth,c ^^JJ^^^J^ni; C -? 6 )acylpiperazinyl, 
alkylsul.oxyl,(C 6 -C 10 )a^ulfoxyl a « m0 , 
(C.-C^alkylpiperazinyl, ( c 6- c io) a ^KC,-C 6 )alkylp peraz.ny^ ^ a 9 , a a| L {C H R 6 )(Cl .C 6 )alkyl, wherein 
pholinyl, thiomorpholinyl, piperidinyl or pyrrohdiny ^g^^^g (C 2 C 9 )heter- 

R6 is piperidyl, (C.-C^alkylpiperidyl, 

oarylpiperidyl or (C 2 -C 9 )heteroaryl(C 1 -C 6 )alMp.pendyl; and CH(R )COP I. ^^^^thio 
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are each independently selected (ram the group cons sung y a each |ndependently 

(C r C 6 )alkyl; 

cloalkyl ring selected from the group consisting of 
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wherein r is 1 , 2 or 3; 
m is 1 or 2; 
p is 0 or 1 ; 

Q is hydrogen, (C 1 -C 3 )alkyl or (C 1 -C 6 )acyi, „ rt0cict inn of hvdroaen (d-CJalkyl, trifluorome- 

R3 S ano R*are each independently f^!;^ 

thy ,, trifluoromethyKq-CeW. < C /^^ (C 6 -C,o)aryl 
alkyl. (C 6 -C 10 )aryl, PrC^ Wj* c Soa kyl (Ca-C^cycloalkyKC,^^^!, hydroxy 
(C;c 10 )ary.,(C 6 -C 10 )ary.(Ce-C 1 o)a^ 

(C r C 6 )alkyl,(C l ^ 6 acyloxy(C 1 -C 6 )allcyl,(C 1 C6)aiK0WH^^^ (C 2 -C 9 heteroaryl 

no C, C 6 )a.kyl, piperidyl, IPi^^^.^'W SEKcjSw. (C, C^alkyteulfinyl 

(C -C 6 )alkyl. (Waryls^ 

alkyl. aminotC^C^alkyl, (C, ^JJ*" ,no C ^ ■J*™, J* ind l e ndently selected from the group 
alky, wherein R» is R*»0 or iff* Nj herein R» and R are each nd p y ^ ^ ^ 

consisting of hydrogen, (C^a.^ 

alkyl wherein R" is (C 1 -C 6 )acylp.peraz nyl [C£n ) "^ , ^^ , J (< 2 ^alkylpiperazinyl, morpholinyl, 
alkyipiperazinyl, ^oWPi^^ (C 6 -C 0 )arylpiperidyl, (C 2 -C 9 )heter- 

dyl; 

„ R3 and B 4 , « R» and R 21 „. M. -g— » - ■ eW~* * "" 0C,C "* e,,l ' 

indanyl or tetralinyl ring or a group of the formula 
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wherein *. ,s hydrogen, (C^acyl, ,0^, CP**^*"* 
or (C 1 -C 6 )alkylsulfonyl; and 
Ar is (C 6 -C 10 )aryl(C 6 -C 10 )aryl; 

luoromethoxy and (C^Jalkyl. otherwise indicated, includes an organic radical derived 

[00091 The term »(C 2 -C 9 )heteroaryl", as used ^^^^ as pyndyl , furyl, pyrroyl, thienyl, isoth,azolyl, 
LaL-omatichete^^ 

pyrazoiyl, indolyl. isoindo*., purinyl, "^SlJjSS E£ 9 oup consisting of f luoro, chloro, trifluoromethyl, 
Substituted by 1 to 2 substituents independently selectea irorn y v 

[0010] The term "acyl", as used herein, unless ^o nerwee as defjned abwe 

wherein R is alky., alkoxy, aryl. arylalkyl ^j£L •«? is as defined as above. 

[00111 The term "acyloxy", as used herein, mclu des O-acyl groups y ^ ^ of 

0012 The present invention also relates to ^J^^ acid addition salts of the afore- 
he formula I. The acids which are used to prepare the ^T^^J^ ^ addition salts, Le, salts containing 
mentioned base compounds of this Mention are nydro iodide, nitrate, sulfate, bisulfate, 

pharmacologically acceptable anions sue * -JJ^J^'^ bitartrate , succinate , ma ieate, f umarate, glu- 

Se^rS 

So prepare pharmaceutteal* acceptable ,b~ ^^^SSTS!L include, but are not limited to those 
ble organic amines. u Q „ 0 rhiml centers and therefore exist in different enantiomeric forms. This 

sis ^rcsssr— 

phenyl or phenyl-phenyl. wherein either R 3 or R 4 is not hydrogen. 

f0017, Other preferred compounds o » formula ££££££ „ js 1 , x is NR 1 R 2 and either Ri or tf h not 
[0018] Other preferred compounds of formula i inc.uue 

phenyl .,4-chWophenyl.phenyl and «M ■» o- R- ^^^^.^i^^p^" 



50 

[0018] 
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anyl, indanyl or a group of the formula 
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hose wherein Ar is 4-fluorophenyl-phenyl, phenyl^heny. or -chlorop enyi-phenyl. 
[0025] Specific preferred compounds of formula I mclude the following. 

a H4> fluorobiohenyl-4-sulfonyl)-( l-hydroxycarbamoylcyclopentyl)amino] propionic acid methyl ester, 

[0026] Other compounds of formula I include the following: 

_ , , , ; 

scieritis, bone resorption, loosening of artificial joint .mplants ^^ r0 ^^ alloprote inase activity. AIDS, sep- 

inhibition and a pharmaceutically acceptable earner inhihitlon of , rt matrix metalloproteinases or (b) the 

m — »' • "W"" 1 01 cliim 1 °' ' l ?TT^?.^Sto rtlSdlan th. group conslsUng o. 
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=. ~M joint imp** ----- *-*SS£^SS tS^SSSZZ 
g«»*io"^o»»'«^^^^ 

acid residue, or a polypeptide chain of two or more (e.g., ^'^^^^^ of formu | a I. The amino 
joined through peptide bonds to free amino, hydroxy or e ^^ fl ^l^S letter symbols and also 

uents of formula I through the carbonyl carbon prodrug sidechain. 
Detailed Description of the Invention 

a! TnThe reaction Schemes and the discussion that foliow are defined as above. 
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Sctems 1 continued 
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SCHEME 3 




I 



Scheme 4 
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,OR 19 




OR 19 




* S0s 



-Ar 




* SO,- Ar 



XVI 

l0032 l Scheme 1 refers to the preparation 0, compounds oMonjjJj * wherein Riets 

1 compounds o. the formula VII. Referring ^^^^^Li of formu.a V. by reaction w«h a 
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x «i^«k/>i r\i tho formula 
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of an alcohol of the formula 

0 

R l7 -0-C-(CH,)«-OH 



protecting group, therefore, R" cannot be the same as «■ jve the correS ponding carboxylic 

[0034] Removal of the R» protecting group from the ^ZlZ^clr R" protecting group in use which will 
acid ol formula .V is carried out under JtJSSE. whe're R« is (C^M and R« is 

not affect the R« protecting group. Such ~ nd *^ 8 or (Cl -C 6 )alkyl, (c) treatment with a strong acuJ 

tert-butyl, (b) hydrogenous where R " " ^^^1.^2^ and R" is (Chalky!, benzyl or a.ly , or d) 

ride where R" is ally! and R* is (C^alkyl, be "f'J^^' amine R i R 2 NH , or the salt thereof, to give the cor- 
[0 035] The carboxylic acid of formula IV ■ i"*"*"* ^ sec amines or ammonia 

responding amide compound of formula III. V^^S!^^^^ functional deriVatiVe Wh '' Ch SUb " 
and carboxylic acids is achieved by converse of J*"*^^^ t0 for m the amide. The activated func- 
sequently undergoes reaction with a l*"^ ™ " SSd«y amine or ammonia. Alternative*, the 

tional derivative may be isolated pnor to "^^J^, neat or7n an inert solvent, such as chloroform, 
carboxylic add may be treated WC. to give the corresponding acid chlonde. 

at a temperature between about 25°C to about 8 ' ^efemb.y ab h then remoyed by 

functional derivative. The inert solvent ^^^toSdlSlL is then reacted with the primary or secondary 
oration under vacuum. The rema.n.ng add ch londe fuMbonal denva ^ method {of ^ 

amine or ammonia in an inert solvent, su * h as J^^ 

condenation of the carboxylic add of formula JJ^^JJJ^, phosphonium hexafluorophosphate in the pres- 
...is the treatment of IV with (benzo^^ 

— "Removal oftheR^protecting group from t„ 

Lid of formula I. is carried out under ^^JJ^^^SS where R« is benzyl, (c) treatment with 
ditions include; (a) saponification wh ere Ri • X eV is tert-butyl, or (d) treatment wrth tributy ,n- 

a strong acid, such as trifluoroacefc ^."^^S^hoapl*^ (II) chloride where is al*L 

hydride and acetic acid in the f^^fJ^TSS^^ hydroxamic acid compound of formula I by 
; ro o371 The carboxylic acid compound of formula II >s comen J a i ° droX vbenztriazole in a polar solvent, such as 
2g..with1^^ 
dimethVamide.fol^ 

15 minutestoabout1 ^9"^™*^^^^, such as N-methylmorpholine. Alternately a 
form, such as hydroxyzine hydrochloride, ^ presenc J^JJ^ fe ted as a tert-butyl, benzyl or 
50 protected derivative of hydroxyzine or 8 phosphonium hexafluorphosphate 
allyl ether, maybe used inthepresence of (ben zotr.azo ^'^^ group is carried out by hydroge- 

and a base, such as N-methylmorpholine. Re ™ a '?^ 
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formula VI.ReferringtoS^ 

or tert-butyl, is converted to the corresponding «^^.*^J2i the iodi de derivative, of 2-propen-1-ol 
eacting K with a reacUve functiona, "*! n ltp 2enS of a base, such as potassium carbonate, 

when Rie is 2-propenyi or 3-buten-1 -ol when R^ "J^JS^Tr,. is 2 . pro penyl or cesium carbonate when 

period between about 2 hours to about 48 hours pr^ 

f 0 039) Thecompoundof formulaV.H. ° xidation usin 9 Chr ° miUm ttWdB 
n is 2, by reaction with borane-dime hylsulf.de ^^J^^^^^mMmitV^^^ 
aqueousaceticacid.Theoxidattvec te avage^ d of ^ m wnerein R ,a is 

known in the art. The preferred method for the oxjatwe «eavag ^ jn m presence 

3-buteny., to obtain the carboxylic add compound f^f^ZZZL*. acetonitrile and water, 
of a catalytic amount of ruthenium (III) chlondem a r^" 1 ^", is converted to the corresponding compound 
t00 40] Alternative* thecompoundof^ ^ R16 . g ben2yl by reactjon wtth 

of formula VIII, wherein R« is the group 3-te rt-butyW ^ede^nWln the presence of a base, such as potassium 
tert-butyl-(ha.o-propo^ 

carbonate, cesium carbonate, potassium J^^^ or N-methylpyrrolidin-2-one. at room 

disilazide. The reaction is st,rred in a polar solvent, such as a m* ny. about 1 8 hours, 

temperature, for a time period between about _ hours to abouU ho ^^Z^y^pr^ and R 16 is 
[0041] The compound of formula VIII, where n Ri is the group 3 ten y. y e . etherate complex t0 
benzyl, Is converted to a carboxy.ic acid de " vat ^^^ with boron trifluoride-etherate 

form an intermediate alcohol, followed by c E e ioform, preferably methylene chloride, at 
complex is performed in an inert 

-rcci^offo^ 

and X is NR 1 R 2 , according to the methods of ^ || or^Ci-C B )alkoxy, according to the methods of Scheme 4. 

to compounds of formula I, wherein n ,s 2 and X -s hydroxy ^^J^ydwx-nlc acid compound of formula I, 
[0043] Scheme 3 refers to an alternate method or the synthesis ^oi » meta , or ammonium 

Li n is 1 and R3 and R* are both hydrogen JJJ^SKSl^ -id compound, such as 

salt of iminoacetic acid of formula X is react ed w. » a ^^ al J^J able base , Lch as triethylamine, and a polar 
an arylsulfonyl chloride, at room temperature in the presence of a suitab ^ ^ ^ ^ ^ 

solvent such as tetrahydrofuran, dioxane wa e^ 

correspondingdicarboxylicacid compound of «° h mu,a *^"~7 o a '° prefera bly 2 4 hours. 
20 «C to about 25°C, for a period from abou 4 hou » ^Jlte a ^ drid6 CompOUnd ° f <0rmU,a 

[0044] The dicarboxylic ac.d compound of formula XI is g j ^ ^.^ Qf means 

XII. Tie formation of cyclic anhydrides by X. to give a cyclic anhydride 

The preferred method for the dehydration of the dicarboxylic ^ «™P erature between about 25°C to 

compound o, formula x™^ 

about 80°C, preferably about 60 C. Excess acetic £™ya compound of formula XII. 

by evaporation under reduced pressure leaving the^ cycl, an » ^ wfth an amine , NHR 1 R 2 , or 

[0045] The cyclic anhydride compound offom,ula X I Reacted at r p ^ ^ gjve , he ^ lic 

a sa,t of the amine, such as the **>^$ £ J™ Suable solvents for the reaction are those that 

erably methylene chloride. nydroxamic acid compound of formula I, wherein n 

[0047] Scheme 4 refers to the preparation of c0 ^°"^ |a n f v , ^e i n' n is 2 , is converted to the corresponding 

(R 19 0) 2 CHN(CH 3 ) 2 
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10 



hours - , t formula iv is converted into a compound of formula XIII, wherein R 19 is 

[0048] Alternatively, the carboxyhc acid of ^J^""™!«* « r/l, wher ein L is a leaving group such 
C,-C 6 )alkyl- by treatment of the free acid with an ^^^T witn a base , such potassium carbonate 
as iodo, bromo, mesylate, or tosylate, P refer * b ^ N , N -dimethylformamide, N-methyl- 

at about room temperature. n is 1 , 3, 4, 5 or 6 and R 16 is (CrC^alkyl, benzyl, 

Jrt VI with a reactive derivative of an alcohol of the formula 
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such as the ch.oride, bromide or iodide derivative, preferably «he ^^^SffiSffS 
tert-butyl. in the presence of a base such as potassium carbonate or sodwm y 
a poiar solvent, such as dimethy.formamide The 

rrisr^^ 

acid of formula XIV, wherein n is 1 to 6 . is : camec ou ^^^ < ^^ dMoni include; (a) saponification 
group in use which will not affect the * 9 (d'CeW orU* buy J J R19 js tert . butyl or (Cl .c 6 ) 

where R« is (Chalky! and R 19 ^.^^SSSSS^M^ acid where R« is tert-butyl and R 19 

rs - * r rt = nce of cata,ytic bis(tripheny,phos " 

h!ne^^ 

0051] Thecartoxylicacidofformu aX V|sconve^ and 
n is 1 to 6 and R3° is hydrogen, by treating XIV ^wrth Jj^^SSS^fte add Won of hydroxylamine to the reaction 
benztriazole in a polar solvent, such as d.met hylform amWe fo lowed by ne 30 y minutes . Tne hyd roxylamine 

mixture after atime period between about 15 minutes to J^ 1 ^,,,,,,., in tne presence of a base, such 

is preferably generated in situ from a salt ^^LSSCJ^^ >* salt form where the hydroxy! group 
as N-methylmorpholine. Alternatively, a prot^ed denva^fhyd^ 

is protected as a tert-butyl, benzyl or a ly ^S^oL. Removal of the hydroxylamine 

amino) phosphonium hexafluorophosphate and a base such * > P ^ g benzy , protecting 

protecting groups is carried out by hydrogenofysis w'^hrtlc pa lad u* on ^ 
group or treatment with a strong acid, such as tnf uo o^ 

group may be removed by treatment with ^*^^S!SS^^ also be used, when R« is (C y C 6 ) 

SatrS 8 — ° f — " 

acid and trifluoroacetic acid. • nao ic huHmnen are compounds of formula I, wherein X is (C^Ce) 

[0052] Compounds of the formula XV, where.n R 30 is hydrogen, are compoun 

KCS -* - — — » av8llab k " 0 " n,0,hose 

of ordinary skill in the art. comDO unds of the invention are salts formed with bases, 

[0055] Pharmaceutical^ acceptable salts of the ac ld,c C ^P 0U "^ °' ' |jtnj potassiu m, calcium, mag- 

thyl)-methylammonium slats. nm pnic carboxvlic and organic sulfonic acids e.g. hy- 



part of the structure. 
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salts with various inorganic and organic ac f rp A ^ 
trationtoanima.s, it is otten desirable in p^ 

asapharmaceuticaily unacceptabiesa a^ acceptable acid additi on salt 

with an alkaline reagent, and subsequently convert the tree mdbs readily prepared by treating the base compound 
The acid addttion satts of the base "TJ^f^^^^ acid in an aqueous solvent medium or in a 

^ % acids which are used to prepare the ^^^^ 
pounds of this invention are those which form non-tox* aad a d -on satts ^ sa ^ ^ ^ 

acceptable anions, such as hydrochloride I**™* JJ^SS" ™ te, maleate, fumarate, gluconate, sac- 
phosphate, acetate, lactate, citrate or acid «^ salts, 
charate, benzoate, methanesuffonate and ^^^^ where R3 is hydrogen, are capable 
[0059] Those compounds of the formula I which are also ac.dc in natu ^ jnc)ude ^ ^ 

if forming base saits with various ^^X^TS^nZ*. These salts are al. prepared by 
metal or alkaline-earth metal setts and particailarhft . ^ ~ reag P entst0 prep arethe pharmaceutically acceptable 
conventional techniques. ™ chem.cal bas^ 
base salts of this invention are those which form non >^ 

formulal.These non-toxic base salts,ncudethose^^^ 9 J ^ corresponQjng acldic 

potassium, calcium and magnes,um, etc. These salt * Stable cations, and then evapo- 
compounds with an aqueous solution c ° nta '^ they may also be prepared 

rating the resulting solution to ^^"^SJ^ alkali metal alkoxide together, and then 
by mixing lower alkanolic solutions of the acidic con ^ ,„ either case> stoichiometric quantities 
evaporating the resulting solution to dryness " J^^TJi. o( rea ction and maximum product yields, 
of reagents are preferably employed in order ^^^^J^ accept able salts (hereinafter also referred 
[0060] The ability of the compounds of formula I or their P h *^™^ |na8 J; or tne production of tumor necrosis 
5 as the compounds of the present invention) ^SZ^SZS^ characterized by matrix 

Biological Assay 

inhihitinn of Human Coll agenase (MMP-1) 



40 Scheme: 

10mM^120 um^12uM->1.2nM->0.12}aM 
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Ltlu!-p«e.™.m«l=.«*— 

concentration of collagenase * he ® ss ^ 'f "f / T, , a . Lvs / N MA)-NH 2 ) is made as a 5 mM stock in dimethyl sulfoxide 

ELrsK^ss^^ 21 - * i — - - - — - - - - 

«*• P' aM "> *" 8 21" ™rr«c«o» M 460 nnn .mission, *.n, WW « Urn. 0 ana .hen .1 20 minule 
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c— n . % control ^XX^SSS^XS " ,M1 ' " 

0.03 mM and 0.003 mM. 
Inhibition of Gelatinase (MMP-2) 
[0 0691 .nhlbKlonofgdatin^ 

Slol) underL same cond.cn s ^^^^^^ * 1 « - *' C and iS 
[0070] 72kD gelatinase is activated wrth 1 mM APMA foam WW {of jnhibjtion of human colla- 

di, J tc give a final concentraticn in the and 0.03 mM. Each ccncentraticn 

genase (MMP-1) to give final concentrates in the assay of 30 mM, 3 mM, 

is done in triplicate. are taken at time zero and then at 20 minutes 

10071] Fluorescence readings (360 nm exciwuon, 

inhibition of Stromelvsin Ac tivity (MMP-3) 

[00 73] Inhibition of strometysin activity is b ased on a ^SSS^^ 
and Feder (Weingarten, H. and Feder, J., 

437-440 (1985)). Hydrolysis of the thio peptolide substrate iac rro Leu y iz 

fJdfa LrcapUragment that can ''^^Z^^^Z^ * a 10 ^ *»* ** 
0074] Human recombinant prostromelys.n .s ac ^ £ 37-C for , 5 min utes followed by 10 ml of 1 0 

per 26 mg of stromelysin. The trypsin and strometysin are ^ ^ ench trypsin act Mty. 

mg/m. soybean trypsin inhibitorfor 10 ^«%™ ( 200 mM sodium chloride, 50 mM MES, 

[0075] Assays are conducted in a total volume of 250 ml of as ^ ° u " e js diluted in assay buffer to 25 

rorir^x 1 :.^-^ 

- 3 ~ 03 mM - 0 003 * and 0 0003 
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at 37°C and is diluted td 400 mgfttil in assay buffer (30™** of diluted' en2vttete addad par «all of a 96 wall microlfdo, 

>r™is^^^ 

mM - ~. ^ a! v uio Ai Q i v^NMAVNHo) is prepared as for inhibition of human colla- 

SSI'S Jon; 430 arnisaion, -^^^^i"S^SS.««-----* k 
[0082] Positive controls consist of enzyme and substrate win no in tQ be |egs thQn 



17 



EP 0 895 988 B1 



Inhibition of TNF Production 

POM] Theability.ftheoompou.KKoMheph^ 
.Tconsequennv.demensMethelreue^^ 

determined using the Abbott Cell Dyn 3500 analyzer ® indicated that monocytes ranged from 1 7 to 24 A of the total 

ffps { OOn JmZa^ncLration) gave a finai volume of 200ml. All conditions were perked n "P'^Afte 
a four hour incubation at 37<C in an humidified C0 2 incubator, plates were removed nd centrfuged 00 minutes 
approximately 250 x g) and the supematants removed and assayed for TNF « using the R&D ELISA K,t. 
[0087] The IC 50 values for Examples 1 -4 are reported in Table 1 , below 

Table 1 



Example 


MMP-13- 
IC^nM) 


MMP-1 
IC 50 (nM) 


1 


10 


80 


1 


12 


145 


2 


1.7 


195 


2 


3.5 


300 


2 


2 


200 


3 


20 


4000 


3 


17 


1300 


4 


52 


800 



,0088] As can be seen Iron, Ih. data reported in Taj* , , abn.e, me compounds ol me ineenlion possess a trend ,o 
^ForS— 

~rCirr= 

me Z^dtkrally eneoive compounds ,1 this imrenrlon are prasen. in such doeage torn* .1 cencen,,.t,.n 
ethanol Droovtene qlvcoL glycerin and various like combinations thereof. 

rendered isotonic These aqueous solutions are suitable intravenous injection purposes. The o,ly solutions are suitable 
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sterile conditions is readily accomplehed by ^standard ^[^^"^i of the presen t invention. Melting points 
[0093] The following Examples illustrate *e preparatton f f JJJJJ^ £ tne deutenU m lock signal from 
are uncorrected. NMR data are reported m parts per mMonffl *™° e were ulj|ized without 

5 thesampleso.vent(deutenod^ 

^^^^ 
<o evaporator was used. 

Example 1 

oroBPH - FQjg! w,.Hvn„ 0 «vr.nn..,0Y, cvg q.pfnt,l,* MI nc I pro- I ok I c 

f5 ACID METHYL ESTER 

(A)Toaso,utionof1,m^^^ 

mmol) and triethylamine (10.0 mL, 72 mmol) an tem perature for 16 hours and 

phenyl-4-sulfonyl chloride (8.8 grams, 32.5 mmol). ?ne mixture was diluted with ethyl acetate 

then most of the solvent was removed by. ^f^Jer and brine. The solution was dried over 

50 7 mmol) in dry N,N-dimethy»ormam,de (500 m ) at 
ilazide(12.2grams,61.1rr™ole)an^^ 

mmol). The resulting mixture was stirred at room te m P eratu ; e j° r J. 6 u ™ e J? 5 grams 15 mmol) were then add- 
iiazide (3.0 grams, 15 mmo.e) and quenc hed by addition of 

ed. Stirring at room temperature was continued for furthers nou evaporation under vacuum, 

saturated ammonium chloride solution. The N ' N *rJ2£^^^ dilute aqueous hydrochloric acid 
The residue was taken up in diethyl ether and ^^^^J^^^ * a « ord a ^ oiL T ° 
solution and brine. After drying over magnesium [^^^^^^.^^mBma^mi 
thiswasaddedhexaneandmethylenechlond^ 

by filtration. Evaporation of solvents from the filtrate ^^^^ as J^r oi , (27 . 3 5 grams). 

(C) To a solution of the crude 1-[[3-(tert-butyl-d.methy ™" (45Q mL) at rO0 m temperature was 
dopentanecarboxylic acid benzyl ester (27.35 ^ l V^SZ^^^ b * seqUen,ial 

added boron trifluoride etherate (11 mL, 89 4 mmolV After 45 ^ed with water 

additionofsaturatedammoniumchfc^^^ 

ZZZ^Z^^^^^ - benzyl ester as an amber oil 

benzyl ester (22.1 grams) in temperature over 2 hours. After 

cydopentaneramoxylto acid benzyl ester ^ 

( E) To a solution of the crude 1 -[(2-carboxyethyl)-(4 -f lu °^.iphenyl A ^ su " on j" )a was added potassium car- 
enzyl ester (21 .4 grams) in N .N-dimethy.formam,de f^^^!Si!Z stirredfor 16 hours at 
bonate (22.5 grams, 1 63 mmo.e) and methyl ^J^^^S^ tak en up in water and acidified 
room temperature and was then ^^^^^^££ed with a mixture of diethyl ether 
using 6N aqueous hydrogen chloride so ,ut,on J s h ^ over magnesium sulfate. After 
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1-carboxylic acid benzyl ester (12.6 grams), a whfte solid, was isolated by flash chromatography on silica ge« 

benzyteTr 112 grams, 22.4 mmole) in methanol (270 mL) was treated with 1 0% palladium on activated carbon 
and hydrog elated in a Parr- shaker at 3 atmospheres pressure for 3.5 hours. After filtration through nylon (pore 
SoCm)toremovethecatalyst,thesolventwasevaporatedtoafford1-{(^ 
oxvcarbonvlethyl)amino]cyclopentane-1-carboxylic acid as a white foam (10.1 grams, 100 /«,) 

SlooroS 

SSSSS^^li. mmole) were added sequentially to a solution ^^"^^^ 

fonvT^methoxycamonyl^ acid ( 10 - 1 9 rams ' 224 T? 0 S « £ 

XlamSe J S mL) The rr/xture was stirred for 4 hours. Additional diisopropylethylamine (7.8 mL, 44.6 mmole) 
Z oZZZ^ ^e hydrochloride (4.64 grams, 29.1 mmole) were then added and the resulting « 
rsstirredat60°Cfor16hour S .Afterconcentrationundervacuum,the residue was taken up m water and acidified 
S 1N aqu ous hydrogen chloride solution. The mixture was extracted with ethy, acetate and he extract was 
washed sequentially with water, saturated aqueous sodium bicarbonate solution and bnne. The solution was dried 
^3Z7lM» and concentrated to give a so.id which upon trituration wfth 7:3:1 hexane/ethy acetate/ 

acid methyl ester as a white crystalline solid (10.65 grams, 86%). 

H) Asolutton of 3-[(1 -ben Z yloxycarbamoylcyclopentyl)-(4^fluorobiphenyl-4-sulfonyl)am,no] P rop,on,c acid me^yl 
estt (10 65 grams 19.2 mmole) in methanol (250 mL) was treated with 5% palladium on banum sutfate and 
„ ri l " ' J in a Parr- shaker at 3 atmospheres pressure for 3 hours. After filtration through nylon (pore size 

ycarbamoylcyclopentyl)amino)propionic acid methyl ester as a white foam (8.9 grams, 100 /<>). 

[0095] 1 H NMR (DMSO-d 6 ) 8 8.80 (br s, 1 H), 7.85-7.75 (m, 6 H). 7.32-7.25 (m 2 H), 3.54 (s, 3 H), 3.52-3.48 (m, 2 
H), 2.73-2.69 (m, 2 H), 2.24-2.21 (m, 2 H), 1 .86-1 .83 (m, 2 H), 1 .60-1 .40 (m, 4 H). 

Example 2 

3. [( 4'.FLUOROBIPHENYL.4. S ULFONYU.(1- HYDROXYCARBAMOYLCYCLO-PENTYL)AMINQ1PROPIONIC 
ACID 

[0096] A solution of 3.((4-fluorobiphenyl-4-sulfonyl)-(1-hydroxycamamoylcyclopentyl)amino]-propionic methyl 
ester 8 9 gmms, 1 9.2 mmole) in methanol (500 mL) was treated with aqueous 1 N sodium hydroxide solution (95 mL 
S mmole) and stirred at room temperature for 5.5 hours. The mixture was concentrated to remove ^ ethano '' d ' IU ^ 
wtth Tate acidLd with 6 N aqueous hydrochloric acid solution and extracted with ethyl acetate. Atter washing with 
waS bnn organic extract was dried over magnesium sulfate and concentrated to afford ^^P^j 
Isulfonyl) (1-hydroxycarbamoyl-cyclopentyl)amino] P ropionic acid as a white foam wh,ch was crystallized from ethyl 

SSST m'd^M^H NMR (DMSO-d 6 ) 8 12.30 (brs, 1 H), 10.40 (brs, 1 H), 8.77 (brs. 1 H), 7.89-7.74 (m, 6 
HW 31 7 27 m 2 H) 3 51 3 44 (m 2 H), 2.64-2.60 (m 2 H), 2.24-2.22 (m, 2 H), 1 .86-1 .83 (m, 2 H), 1 .60-1 .40 (m 4 
H). " PAW: C, 55.99; H, 5.15; N. 6.22. Found: C, 55.69; H, 5.30; N, 6, 8. 

Example 3 

H ( A.FLU0R0BIPHEMVL.4. S ULF0NYLH1 - HYDRQXYCARBAM0YL-1-METHYL.ETHYL)AMIN01-PR0PI0N.C 
ACID ETHYL ESTER 

[0098] The title compound was prepared according to a procedure analogous to that outlined in Example ■ I starting 
ITLmintS-methyJpropionic acid benzyl ester p-to.uenesu.fonic acid salt and using ethyl ,od.de ,n place of methyl 

is]'" Atmospheric pressure chemical ionization) acidic mode, 451 (M-1). iH NMR (400 MHz DMSO-de) ,8 
«wn *. 1 m 8 80 Is 1 H] 7 96 (d 2 H J= 8.5 Hz), 7.77-7.86 (m, 4 H , 7.31-7.35 (m, 2 H), 4.01 (q, 2 H, J = 7.1 Hz), 
3 ° 3 t 3 ( 43 (m! 2 " ^^2 61Z72 (m 2 H) 1.44 (s, 6 H), 1 .14 (t, 3 H, J- 7.1 Hz). Analytical calculated for C 21 H 25 FN 2 0 8 S: 
C, 55.74; H, 5.57; N, 6.19. Found: C, 55.59; H, 5.46; N, 6.28. 



20 



EP 0 895 988 B1 



10 



Example 4 

-Uir-f- U 1 MrTHVLPTHV, WBOP.OMC 

ACID 

Ln. U** acid ethy, estar .«o«i"9 « •> '^l^Z^X^™*^*^^''' 
(m,2H),1.42 (s,6H). 



Claims 

15 1 . A compound of the formula 
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or the pharmaceutical* acceptable salts thereof, wherein 



n is 1 to 6 - . u • oi n2 am pach indeDendently selected from the group 

X is hydroxy, (C^alkoxy or NR'tf wherein RV and J^^^^^, (C 2 -C 9 )neter- 
consisting of hydrogen, (Chalky , P'P en ^ ^ (C^acyl- 
oarylpiperidyl, (Ce-C^JaryKC^Ceialkylp.pe dyl ' ^^^"^JSi, ( g_^)hSteroaiyl(C 1 -C e )alkyl, 
piperidyl, (C 6 -C 10 )aryl, (C 2 -C 9 )heteroa^l, gW 2 9) oa|kyl 

(C 6 -C 10 )ary.(C 6 -C 10 )a I yl, ^fT^^^^^Sn R 5 is hydroxy, (C r C 6 )acyloxy, 
(c!-C 6 )alkyl, R5(C a -C 6 )alkyl, (CVC^alkyKCHR Wi< = W w n ^ 7 (C c 6 )alkylsulfinyl, 

C -C ally, Piperazinyl, (C 1 .C 6 )acy.am,no, ^^^sjL^-C,) 

C -Cio)arylsu«inyl, CPi-P***^ 

al^l) 2 amino, (C^acylp.peraz.nyl, (W^I j, piperTdinyl or pyrrolidinyl; R* 
(C^C^heteroaryKC.-C^alkylpiperaziny - ^^'J^JJL ( c -C^alkylpiperidyl, (C 6 -C 10 )aryl- 

(C -C 6 )alkyl, (C r C 5 )alkyl(CHR KCi-CeW ^^liSEEffi or (^cJh-anwyKPi-CJaP^ 
piperidyl, (C 6 -C 10 )ar y l(C 1 -C 6 )alkylp.pendyl, ^ 

piperidyl; and CH(R?)COR9, whe re,n R 7 is hyd ogen, C< C 6 )alKy ^ 10) *i J ^^sulfinyl 
eroary, C^C^alkyl, ^f^?^ b ewSSK-SS (C 6 Vo>a^u«onyl 
(Chalky!, (C 6 -C 10 )alky.su <^i-*£* gi^ff C SlMaminoIc,-^ U>. «P,"<W 
( Cl -C 6 )alkyl, hydroxy C ^ 0( c% 6 a J, wherein H> and (*• are each 

oaryKCVC^alkyl; 
or R1 and * or R 9 and or R 11 and R^ may 

pholinyl, thiomorpholinyl, indolinyl isomdol.nyl p.pera^.ny tetr^yd^pu ^ g 

(C r C 6 )acylpiperazinyl, (C 1 -C 6 )alkylp«perazinyl, ( c 6- c io)arylP'perazinyi, iu 2 9 , 
bridged diazabicycloalkyl ring selected from the group cons.st.ng of 
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^ "^(CH 2 )„ 



I 

Q 



N' 

i 

Q 



-(CHj) n 





(CH 2 ) P 




e 



wherein r is 1 , or 3; 
m is 1 or 2; 
p is 0 or 1 ; 

Q is hydrogen, (Chalky! or (CrC 6 )acyl; C onsistinq of hydrogen, (Chalky!, trifluor- 

R3 and R< are each independently selected from the group consisting or y y 1 u 6 oromet hylene) 

omethyl, trif.uoromethyl(CVC 6 )a,ky,, Pi^f^f^L ^5^(0^. 
(C^alkyl, <C 6 -Cio)aryl, ^-C 9 )heteroa^ 

(C 6 -C 10 )aryl(C 6 -C 10 )aryl, Pipe-iny. 
(C r C 6 )alkyl, hydroxylC^alkyl, <Q '-^alkylpiperidyl, (C 6 -C 10 )aryl(C 1 -C 6 )alkoxy 
(C 1 -C 6 )alkyl, (C^C^acylammol^-C^akyl, P'PW- ^ « vXithiotc.-CcJalkyl, (C 6 -C 10 )arylthio 
C -C 6 )alky'. (C 2 -C 9 )heteroaryl(C 1 -C 6 )alkoxy(C l -C6)alkyl l .Pi ^3.cl)alkyl (Lcllkylsulfonyl 
C -C alky., (C 1 -C 6 )alkyl S uffiny.(C 1 -Ce)a.kyK (C^ ^ ^a.ky annino Chalky!- 

C 4)^1, VttvW^^ l»N wherein R 20 and 

((C 1 -C 6 )alkyl) 2 amino(C 1 -C 6 )alkyl, R ^°( c i;C6>a'M (Chalky!. (C 8 -C 10 )aryl 
R 2iare each independently selected from the group B . ^ ^ perazinyl> 

(Chalky, or (C^heteroaryKC^a kyl; or ^^JJJJ^ (C 6 -C 10 aryKC.-C^alkyl- 
Icl-C^arylpiperazinyl, pjerilyl, pyrrolidi- 

alkylpiperidyl, (C 2 -C 9 )heteroaryl(C r C 6 )alkylpipendyl or (CVC^acylpipenayi, 

orR 3 andR <orR»andR 2 imaybe^^ 
indanyl or tetralinyl ring or a group of the formula. 



0 



.herein R« is hydrogen, (C^acyl, ^ (C 6 -C 1 o)ary.(C 1 -C 6 )a,kyl, (C^heteroarylC-Ce) 
alkyl or (C r C 6 )alkylsulfonyl; and 
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AristCe-C^aryKCg-C^aryl; 

of Ri or R 2 Is hydrogen, (C^C^alkyl or benzyl. 
A compound according to claim 1 , wherein n is 2. 

A ^po u nd «*, . c,.« , .r , Ar » - P-* 

phenyl. 

A oompo- —a » « .1 «™ < » 3 «*—> — * « * ~ l 

and R 3 and R 4 are taken together to form (C 3 -C 6 )cycioaiKanyi, ™ y 
group of the formula 




alkysulfonyl. 

, A ^ .0 *» 3, A, „ - 

and R 3 and R 4 are each (C^C^alkyl. 
7. A compound according to any one of the preceding claims wherein X is hydroxy or (C^alkoxy. 

, . i™ 1 to r wherein X is NR 1 R 2 and R 1 and R 2 are taken together to form 
8 A compound according to any one of claims 1 to 6 wherein x 
a heterocycle selected from piperazinyl and morpholmyl. 

, A cor^nd MM . mm < ■ — * n is 1 , X is NR 1 R a and enher R* or R 2 is .0, W> 

' enyl-phenyl and either R 3 or R 4 is not hydrogen. 
, 1A ^^ 9 »^,«d.roh,X«.A-.«.^^.^^»^ h - 

enyl-phenyl and either R 3 or R 4 is not hydrogen. 
« A compound according to Cairn 1 , wherein said compound is selected from the group consisting of: 

gether with a pharmaceutically acceptable carrier. 
1 4.A-^-. P «--^■^-^-^^"^ , " ,i *'""' ,,, *** 
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a mammal. 



10 



factor (TNF) in a mammal. 

PatentansprQche 

1. Verbindung der Formel 
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Oder pharmazeutisch akzeptable Salze derselben, wobei 
30 n 1 bis 6 betragt; 



ausgewahlt werden, die aus Folgenden besteh t. Wasse rs wmo eJ /c^-alkylpiperidyl. (C 2 -C 9 )-He- 
ridy' (C 6 -C 10 )-Arylpi P eridyl, P»<W^^ (C 6 -C 10 )-Anrl 

(C 1 -C 6 )-alkyl. (C^-HeteroaryKC^alky. C 6 C 10 ) We £oJ v • * • S^v^cHRP) 

( Cl -C 6 )-alkyl, wobei R* fti Hydro* Ci-Ca) Acyloxy (O g , r ( (c^-Alkylsulfoxyl, 
(Cl -C 6 )-Alkylthio, (C6-Cio)-Arylth.o, ^j^S^ciA^ (C^^Acy^iperazinyl, 
(C 6 -C 10 )-Arylsulfoxyl, Ammo 

(C.-CeJ-Alky.piperaziny^ ^ ^c^-Aikyl. <PiW«* 

nyl, Morpholinyl, Thiomorpholinyl, Pipenamyi ooer y » (C 6 -C 10 )-Arylpiperidyl, (C 6 -C 10 ) 
(CHR^C^-a.^ 

-ArvUCi-CeValMpipe^y 1 ' (C2-C 9 )-Heteroaryipipenayi uu v 2 w (Co-C Q VHeteroaryl 

(C^-alky!. (C 1 -C 6 )-Alkylth : o VxWW. ^?^^JaA, (C 6 -C 10 )-A*lsulfonyl 
(C-C 6 )-alkyl,(C 6 -C 10 )-Arylsulf l nyl(C 1 -C^al^l,(C r C^AIMs^onyK (( Cl -C 6 )-AI- 

kyl) 2 amino (C r C 6 )-alkyl. ^ R !° N ^ 0(C i^'2 h ^ln dieausWasserstoff, (C^-Alky!, (C 6 -C 10 ) 
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(OH,,, *^*»* 



e 



besteht, 

wobei r 1 , 2 oder 3 betragt, 
m 1 oder 2 betragt, 
p 0 oder 1 betragt, 

Q fur Wasserstoff , (C^-Alky! oder (C,-C 6 )-Acyl steht 



R3undR<jewe,.sunab^^ 

steht: Wasserstoff, (C^-A.kyl <P*C«W 
ton). (C 1 -C3)-Alkyl(difluor me thylen) ^^^^^S^X ((WJ^^ 
( Cl -C 6 )-alkyl, (C 2 -C 9 )-Heteroaryl (^C^-alkyl '^^^e itf » ^ 
C -C 6 )-alkyl, (C 3 -C 6 )-Cycloalkyl, (C^-Cyctoalkyl (C, C 6 ) ^J2^cJ^anJno (C r C 6 )-alkyl, 

Piperidyl, (CrC 6 )-Allcyl^ 
(C r C 6 )-alkyl,(C 6 -C 10 )-Arylsulf^ 

R^CO^-C^-Alky!. wobe, R« fur R*°C oder P IB n s ^ ( Cl -C 6 )-Alkyl, (C 6 -C 10 )-A-yl 

voneinander aus der Gruppe ausgewahrt J S ^^ei R" fur ( Cl -C 6 ) 
(CVCeHlkyl oder (C 2 -C 9 )-Heteroaryl(C r C 6 )-a kyl ^"^WperiliS. (WAIkylpiperazinyl, 

'-Aoylpiperazinyl, (C 6 -C 10 )-Aryl P iperaz.ny^ Thiomor- 

(C 6 -C 10 )-Aryl (^-CeJ-alkylplperazinyl, ( c 2 -C 9 )-Hete- 



-Acylpiperidyl steht, 
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o 



N' 

15 



wobei R« for Wasserstoff. (C^-Acy!, (C^-A.ky., ^WW 6 HW (C^-Heteroary. 
(C^C^-alkyl Oder (d-C^-Alkylsulfonyl steht und 

Ar ftir (C 6 -C 10 )-Aryl(C 6 -C 10 )-aryl steht, 

c«n in nam Ri oder R 2 fiir CH(R 7 )COR B steht, wobei R 7 und R 8 die 

Verbindung nach Anspruch 1 , wobei n 2 betragt. 

V« 9 -h den , «r t * « - Pte ""' 

phenyl steht. 

■• i« 1 kic <* u/nhPi entweder R 3 oder R 4 nicht fur Wasserstoff steht. 
Verbindung nach einem der Anspruche 1 bis 3, wobei entweaer 

cyclohexanyl, Indanyl oder einer Gruppe der Formel 




„ 0 « R« • ft<V«* ,0,-0,,.^.. (WA*, a** - 
(d-CgJ-Alkylsulfonyl steht. 

e »«,., -h Anspruc* S, « A, ,0, 4«.rp«„^n»,, »«M - — 

und R 3 und R 4 jeweils fur (C^CeJ-Alkyl stehen. 
7 . Verbindung nach einem der vorhergehenden Anspruche, wobei X fur Hydroxy oder (C^-AlKoxy steht. 

. u 4 u c u,«h^i y fur nir1r2 steht und R 1 und R 2 zusammengenommen 

h 1 h.iHPrn 1 betraot X fiir NR 1 R 2 steht und entweder R 1 oder R 2 nicht fur Wasserstoff 
9. Verbindung nach Anspruch 1 , bei der n 1 Detragi, a iui 

steht. 

10 VerbindungnachAn^ 
' phenyl steht und R 3 oder R 4 nicht fiir Wasserstoff steht. 

„ VerbindungnachAnspruch1,wobeiX« 

phenyl steht und entweder R 3 oder R 4 nicht fiir Wasserstoff steht. 

12 .Ve*indun g n^ 

3^F.uorbiphenyM^^ 
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3.[4'-Fluorbiphenyl-4-sulfonyl]-(1-hydroxycarbamoylcyclopentyl)amino]propionsaure, 
3-[4^Fluorbiphenyl-4-sulfonyl]-(1-hydroxyca*amoyl-1-methylethyl)amino]propionsaureethylesterund 

3-[4'-Fluorbiphenyl-4-sulfonyl]-(1-hydroxycarbamoyl-1-rnethyl-ethyl)amino]propionsaure. 

13 Pharmazeutische Zusammensetzung, die eine Verbindung Oder ein Salt nach einem der vorhergehenden Anspru- 
che in Verbindung mit einem pharmazeutisch akzeptablen Trager umfasst. 

14. Verbindung oder pharmazeutisch akzeptables Salt derselben nach einem der vorhergehenden Anspruche 1 bis 
12 zur Verwendung in der Medizin. 

is verwenduna einer Verbindung oder eines pharmazeutisch akzeptablen Salzes derselben nach einem der Anspm- 
che 1 bfs 12 bLTder Zubereilg eines Medikaments fur die Behandlung eines krankhaften Zustands oder emer 
ttan^ Verbesserung erzieien lasst durch die Hemmung von (a) Matnxmetallpro- 

teinasen oder (b) die Bildung eines Tumomekrosefaktors (TNF) bei einem Sauger. 

16 Verwendung einer Verbindung oder eines pharmazeutisch akzeptablen Salzes derselben nach einem der Anspru- 
^TnZtertobereZg eines Medikaments fur die Behandlung eines krankhaften Zustands, der aus der 
Gmope VulwZ wird, die aus Arthritis, Krebs, Gewebevereiterung, Restenose. Periodonbumerkrankun We- 
teT-ciSn^Sd^ Skleriasis, Knochenresorption, Loslosen kunstlicher Gelenkimplantate, Atherosklerose, 
mu SSrosT oSre Angiogenese oder anderen Krankheiten besteht, die durch Matrtanrtal^.^ 
^f£S£^ sepLhen Schock oder andere Erkrankungen gekennzeichnet s.nd, d,e d,e By- 
dung eines Tumomekrosefaktors (TNF) bei einem Sauger mitsichfuhren. 



Revendicatlons 



1 . Compos6 de formule 




ou sels, acceptables du point de vue pharmaceutique, de ce dernier, caracterlse(s) en ce que 
IS un £idu hydroxy, (C^alkoxy ou NR 1 R 2 dans .eque, Rl e« 

ment run de I'autre parmi le groupe se composant des res,dus hydrogene, <Ci£Wj Pj"gto. 

ridyle Ca-C^heteroaryKC.-C^alkylpiperidyle, (C^acylpipendyle. (fe^io^M^^W 
C \arvl(C,-C fi )alkyle (C 2 -C 9 )heteroaryl(C r C 6 )alkyle, (Ce-C^aryKCVC^aryle, (C 6 -Cio)ary 
««2ffitSSi, (C 3 -C 6 )cyc.oalkyl (C.-C^alkyle, R 5 (C 2 -C 6 )a kyle, (C y C s ) 

^mcS^S^ lesquels R* est le'esidu hydroxy. (C r C 6 )acyloxy, (C,-Ce)a koxy, pipera- 
z5 "( Cl Waml (CvC^kyUhio, (C 6 -C 10 )ary.thio, (C.-C^alkylsuifinyle Hinyte 
(C;-cl)alkVlsulfoxyle, (C 6 -C 10 )arylsulfoxyle, amino, (C^alkylamino, ((Ci-C^alky ^mino C r C 6 ) 
SlSpSny r C -C 6 a.^raz.n y ie, (C 8 -C 10 )ary. (C^C^alkylpiperazinyle (feCdMtfra* 
^SZZr^e^Lyto, thiomorpholinyle, piperidinyle ou pyrrolidinyle; ^ Me, 
S^Sr^R^-PJ-Si dans lesquels R* est un residu piperidyle, (C^C^alkylpipendyle, 
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(Cc-C, ft )arvlpip6ridyle, (C 6 -C 1 o)a^l(C 1 -C 6 )alkylpip6ridyle, (C 2 .C 9 )heteroarylpiperidyle ou (C 2 ^)h6te- 
oa^ 55 MP UU: ?CH(rtWn». *«• lequel R' est le residu , hydrog ne. (WJjJ, 
,711 -C telkvle (C-OheteroaryKCrC^alkyle, (C r C 6 )alky1thio (C^-C^alkyte. (C 6 -C 10 )aryl- 

™2c -C Ee (L-C^ atylsulfonyKC -C 6 )alkyle, hydroxy (C^aHcyle. amine^-C^alkyte. (C V C 6 ) 
£2 Sc;S^ R 9 R10NCO(C 1 -C 6 )a. k yle ou R 9 OCO( Cl -C 6 

aS ITS lequel R* e R« son! chacun selectionnes independamment parmi le groupe se cornposant 
deTSsidus ydrogene, (C^alkyle, (C 6 -C 10 )ary.(C 1 -C 6 )a.kyle et (C^heteroaryle^-CeJalkyle; 
JTrSSSS OURHR12N dans lequel R 11 et R« sont chacun independamment si.ect.onnes ^parmi e 
* groupe se cornposant des residua hydrogene, (C^alkyle, (C 6 -C 10 )aryl (C^alkyle et (C 2 -C 9 )hete- 
roaryKC^C^alkyle; 

«„ r1 *t R2. ou R9 et R 10 ou R 11 et R 12 peuvent etre pris ensemble pour former un anneau azetidinyle. 
pyrrolidine morpho.inyle.'thiomorpholinyle, indo.inyle, isoindoliny.e, piperazinyle, tetrahydroquinolinyle, te- 
KdSuSyle, (C -C 6 )acylpiperazinyle (C^alkylpiperazinyie, (C 6 -C 10 )arylpiperaz l nyle (C 2 -C 9 ) 
hlSplerazinyle ou in anneau ponte diazabicycloalkyle choisi parmi le groupe se cornposant de 





<r ^ N *\(CH^ f 



6 



dans lesquels r est 1 , 2, ou 3 
m est 1 ou 2; 
p est 0 ou 1 ; 



Q est le residu hydrogene, (C^alkyle ou (C 1 -C 6 )ac y .e; R* et R 4 sont chacun J^JJJ 
dammentdugroupese cornposant des residus hydrogene, ( Cl -Ce)allcy1e,tn1luorom^ ; ^uo«m^y1 
(cTc 6 )a kyle (Ci-C 6 ) alkyl(difluoromethy.ene), ( Cl -C 3 ) alkyle (difluoromethylene) VW**> 
C -C o) afyle. C 2 -C 9 )heteroa»yle, (C 6 -C 10 ) aryl (C r C 6 ) alkyle, ^hetJroaryKq^ 
«S (c! -cl)ary\e (C s -C 10 )a.yl (C 6 -C 10 ) aryl (C r C 6 )alkyle, (C 3 -C 6 )cycloalkyle, (Ca-C^cycloalkylJC^Ce 
aS e hydC c 4)a£le C -C iacyloxy^-C^alkyle, (C^alkoxy (C^aHcyle, p^mzmyi 
Sc )alkyle, (C, Vacylamino^-C^alkyle, piperidyle, (C^alkylpiperidyle, ^o)^f f^' 
l™fC C lalkvle (cJc^het^roaryMCrC^alkoxylC^C^alkyle, (C^C^alkylthio (C^C^alkyle, 
Ic e )mScJ%W. (C^C^alkVlsuWinyl (cVc 6 )alkyle, (C 6 -C 10 )ary.sulfin y i(C 1 -C 6 )a.kyle, 

mino(C r C 6 )alkyle, ((C^alkyOa amine^-C^alky!*, Ri3CO(C r C 6 )alkyle, dans equel R« est R O 
2 M"S. dans lesquels H» et H« sont chacun independamment choisU jparm, .e groupe se conj*. 
sant des residue hydrogene, (C^alkyle, (C 6 -C 10 )aryl (C-Ctf alkyle, ou (C 2 -C 9 )heteroaryl ( Cl -C 6 )alk- 
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vie- ou R^C.-CJalkyle dans lequel R" est le residu ( Cl -C 6 ) acylpiperazinyle (C 6 -C 10 ) arylpipera^inyle 
k ' cleteToarytipirazinyle. (C V C 6 ) alkylpiperazinyle, (Cs-C^aryKC^alkylp.perazmyle (C 2 -C 9 ) 
SSSSSSJSIS*^. morpholinyle, thiomorpho.inyle, piperidinyie, pyrrolldmy.e, pip^ridy e, 
^ ! S aSipIndyTe (C 6 -C 10 ) arylpiperidyle, (C 2 -C 9 ) heteroarylpi P 6ridy e, (C 6 -C 10 ) aryl (C^alkylp. 
peridyle, (C 2 -C 9 ) heteroaryl (C^alkylpiperidyle ou (C^acylpipendyle ; 

ou R3 et R^ ou R2° et R 2 ' peuvent etre pris ensemble pour former un anneau (C 3 -C 6 )cycloalkyle, oxacyclo- 
hexyle, thiocyclohexyle, indanyle ou tetralinyle ou un groupement de formule 

dans laquelle R« est un residu hydrogene, (CVC^acyle, (C r C 6 ) alkyle, (C 6 -C 10 ) aryl (C,-C 6 ) alkyle, 
(C 2 -C 9 )heteroaryl (C r C 6 ) alkyle ou (C^alkylsulfonyle ; et 
Ar est une residu (C 6 -C 10 ) aryl(C 6 -C 10 )aryle; 

sous reserve que, quand soit Ri. soit R 2 est CH(R^COR« dans lequel R? et R* sent definis comme ci-dessus, 
I'autre restant de R1 ou de R 2 est le residu hydrogene, (C^C^alkyle ou benzyle. 

2. Compose selon la revendication 1 , caracterise en ce que n est 2. 

3. Composeselonlesrevendi^^ 
rophSnyl-phenyle ou ph6nyl-phenyle. 

4. Compose selon Tune quelconque des revendications 1 a 3, caracterise en ce que soit R3, soit R* n'est pas 
I'hydrogene. 

Composeseionlarevendication3,caracter.seencequeArest,eresidu4-fluo^ 

ou 4 chlorophenyl-phenyle et R3 et R* sent pris ensemble pour former des res.dus (C 3 -C 6 )cycloalkanyle, oxacy 
clohexanyle, thiocyclohexanyle, indanyle ou un groupement de formule 



5. 



o 



N 

caracterise en ce que R« est un residu (C^acyle, (C r C 6 )alkyle, (C 6 -C 10 )aryl (C^ 6 ) alkyle. (C 2 -C 6 ) hete- 
roaryl (C 1 -C 6 )alkyle ou (q-C^alkylsulfonyle. 

6 Composeselonlarevendication3,carac^ 

ou 4-chlorophenyle-phenyle et R 3 et R* sont chacun un residu (d-C^alkyle. 

7. Compose selon I'une quelconque des revendications precedentes, caracterise en ce que X est un residu hydroxy 
ou (C,-C 6 )alkoxy. 



8 Comoose selon I'une quelconque des revendications 1 a 6, caracterise en ce que X est NR 1 R 2 et que Ri et R 2 
soTpris enseXVur Ler un heterocycie selectionne parmi le groupe des r.sidus piperaz.nyle et morphoh- 
nyle. 

9. Compose se.on la revendication 1, caracterise en ce que n est 1. X est NR1R 2 et soit Ri, sort R 2 n'est pas 
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I'hydrogfene. 



• ~ flue x est le r§sidu hydroxy, Ar est le residu 4-fluorophenyl- 
10 posant de: 

dp rapid. M ,4*.,dWpt..P»^^ 

* CocpaeiPon p ha —,ee ddmpcenan. dn oompaed ep up - -» «. d. r— — • 
SJo»l«J is un excipl.ni apceptabK du paint d, ,ue pump-*" 

„. Ccntpaad ou MM* du point de v„e ph.^ae, de , detnier, seion Pane dee dic« to „, . » 

12, en vue d'une utilisation en medecme. 

rS2T puTX^Sp 1 •*« de ndc.se de W «. dn .. 

reuendicatians 1 . 12. dans la prdparanor, Sue m **»™"'^„ a " e ,t„ s , de la reslepesp. de I. meladie 
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